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Claims 



1- A method for fiberizing particularly paper 

5 and/or paperboard based material, for feeding 

fiberized material, such as pulp wool, wood fiber or 
the like, subsequently to a further process, such as 
its application site, intermediate storage, shipping 
and/ or the like, the fiberization being performed by 
10 means of a pulper (1), which is provided with a 

primary space (A) for processing the material to be 
fiberized with a knife assembly (la) included therein 
and rotating around a rotation axis (s) , wherein by 
the action of its rotation (w) the material to be 
15 processed is preprocessed for fiberization by means of 

a primary knife unit, belonging to the knife assembly, 
whereafter it is being fiberized by means of a 
secondary knife unit, belonging to the knife assembly, 
and by leading it subsequently through a screen 

20 assembly (lb) associated with, such as surrounding the 

knife assembly, into a secondary space (B) present in 
the pulper (1), for supplying the fiberized material 
further through an expulsion opening (UA) of the 
pulper (1) to further processing, characterized In 

25 that the material to be fiberized is preprocessed by 

means of a primary knife unit (la*), which has at 
least two members and/ or is placed in a supply opening 

(xl2) in a way that it is able to preprocess 

essentially all of the material to be fed into the 

30 pulper (1), whereafter the material is being finally 

fiberized by forcing it to pass between vanes (la"l) , 
included in the secondary knife unit (la") and 
disposed in overlying positions divergent relative to 
each other, the thickness of the vanes being between 

35 5 - 20 mm. 



2. A method as set forth in claim 1, 

characterized in that the material to be fiberized is 
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preprocessed by a primary knife lanit (la') which has 
at least two members, whereby first knife members 
(la'l) included in the primary knife xinit (la') are 
disposed in a plane siibstantially coincident with the 
5 vanes (la"l) of the secondaiY knife iinit (la") for 

rotation together therewith, and second knife members 
(la '2) are adapted to be integral with the first knife 
members (la'l) and to protrude therefrom in a 
direction essentially away from the knife assembly 
10 (la) . 

3. A method as set forth in claim 1 or 2 
wherein the fiberization is performed essentially as 
a dry process, characterized la that the material to 

15 be fed into the pulper (1) and/or to be fiberized 

therein is supplied with one or several additives 
(XY), such as boric acid, borax and/or the like, 
particularly for enhancing the thermal /fire resistance 
properties, decay resistance properties and/or the 
like of a resulting product, such as pulp wool, wood 
fiber or the like to be used as thermal insulation. 

4. A method as set forth in any of the preceding 
claims 1-3, charcusterlsed la that the material to be 
fiberized and/or the additive (XY) is fed to the 
fiberization process from a supply assembly (xl) in 
connection with the pulper (1), such as from one or 
several supply pockets (xll), supply openings fxl2) 
and/ or the like, in response to an underpressure 
provided essentially by the rotary motion (w) of the 
knife assembly (la) . 



20 



25 



30 



5- An apparatus for fiberizing particularly 

paper and/ or paperboard based material, for feeding 
35 fiberized material, such as pulp wool, wood fiber or 

the like, subsequently to a further process, such as 
its application site, intermediate storage, shipping 
and/or the like, said apparatus cor^rising a pulper 
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(1), which is provided with a primary space (A) and a 
knife assembly (la) included therein and rotating 
around a rotation axis (s) , which comprises a primary 
knife unit for preprocessing of the material to be fed 
into the pulper (1) for fiberization and a secondary 
knife unit, by which the material to be processed is 
fiberized by forcing it by the action of the knife 
assembly's (la) rotation (w) through a screen assembly 
(lb) associated with, such as surrounding the knife 
assembly, into a secondary space (B) present in the 
pulper (1), for supplying the fiberized material 
further through an expulsion opening (UA) of the 
pulper (1) to further processing, characterized In 
that a primary knife unit (la') included in the knife 
assembly (la) is adapted to consist of at least two 
members and/or to be placed in a supply opening (xl2) 
in a way that it is able to preprocess essentially all 
of the material to be fed into the pulper { 1 ) , and 
that a secondary knife unit (la") consists of vanes 
(la"l), disposed in overlying positions divergent 
relative to each other and the thickness of which 
being between 5 - 20 mm. 

^- An apparatus as set forth in claim 5, 

characterized In that first knife members (la'l) of 
the primary knife unit (la'), consisting of at least 
two members, are disposed in a plane substantially 
-goincid ent with the vanes — (la"l) of th e se con dary 
knife unit for rotation together therewith, and second 
knife members (la '2) are adapted to be integral with 
the first knife members (la'l) and to protrude 
therefrom in a direction essentially away from the 
knife assembly (la) . 

7. An apparatus as set forth in claim 5 or 6, 

characterized In that the second knife members (la '2) 
of the primary knife unit (la') are adapted to be 
perpendicular to the first knife members (la'l). 
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An apparatus as set forth in any of the 
preceding claims 5-7, characterized in that the pulper 
(1) has in connection therewith a supply assembly (XI) 
for supplying the pulper (1) with a material to be 
fiberized and/or with one or several additives (XY) , 
such as boric acid, borax and/ or the like, 
particularly for enhancing the thermal /fire resistance 
properties, decay resistance properties and/or the 
like of a resulting product, such as pulp wool, wood 
fiber or the like to be used as thermal insulation, 
from one or several supply pockets (xll), supply 
openings (xl2) and/ or the like, in response to an 
underpressure provided essentially by the rotary 
motion (w) of the knife assembly (la). 

5- An apparatus as set forth in any of the 

preceding claims 5-8, characterized ia that at least 
the primary knife unit's (la') first knife members 
and/or second knife members are designed in the form 
of elongated and radially disposed vanes (la'l/ la'2) , 
having a thickness of 5-20 mm, most preferably 10 ram. 

10. An apparatus as set forth in any of the 

preceding claims 5-9, characterized in that the 
clearance (v) between the secondary knife unit (la") 
and the screen assembly (lb) is within the range of 
10-50 mm, most preferably 20 mm, and/or that the 
anreen a sse m b ly (lb) has a screen cdpdcity with in the 



range of 30-50%, most preferably 40%. 
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WRITTEN REPLY REGARDING WRITTEN OPINION 



The appUcant has studied the present Written Opinion and paiticulariy the most relevant 
document (US 2,448,839) cited therein. 

From the point of view of a man skiOed in the art it should be noted first of all that the 
solution according to US 2,448,849 may be applicable for certain purposes, such as for 
comminuting and mixing of different kinds of materials, but. however, not for the main 
purpose of the present invention that is for actual fiberizatioa 

The sohition according to patent US 2.448.849 is based on a rotor construction, whirJi 
may be interpreted to comprise a primary knife unit for preprocessmg a part of the 
material to be processed and a rotor assembly for actual comminuting and mixiiig of the 
material to be processed. The rotor assembly belongmg to this construction consists of 
radially directed wires or thin metal strips, being placed on layers placed on top of the 
other, which is why this construction as such is not appUcable particularly for fiberization 
of paper and/or paper board based material. This is due to the feet that the rotor assem- 
bly, being put together from flexible wires or the like, is not in practice able to fbtce this 
kind of material through a screen assembly, because the wires or the like forming the 
rotor assembly will bend in a curve. The primary knife unit, being exploited in the 
sohition m question, for its part may process only a small part of the material that gets 
drifted mside the internal space or the device provided with the rotor assembly, while 




most part of the material may pass by the same totaUy. This is why, the primaiy knife unit 
carried out in this way may not support fiberization adequately, which is why it is even 
more impossible to fiberize particulariy paper and/or paper board based material with this 
kind of coqstructioa 

In this connection, the applicant thus points out the main differendes of the method and 
apparatus according to the present invention particularly with respect to the above 
solution, which are based first of all on the feet that the material to be fiberized is being 
preprocessed by means of a primaiy knife unit, which has at least two members and/or 
that is placed in a supply opening in a way that it is able to preprocess essentially all of 
the material to be fed into the pulper. Both of the above features may be cleariy seen for 
example, when comparing figure 2 of the present application e.g. to figure 2 of the above 
US patent 2,2448,849. 

Furthermore one essential difference of the present invention with respect to the solution 
according to the above US patent is the feet that the material to be fiberized is bemg 
forced to pass between vanes included in the secondaiy knife unit, being disposed in 
overiaying positions divergent relative to each other and the thickness of which being in 
the range of 5 - 20 mm. So, in this connection, the secondaiy knife unit is not based on 
flexftle structures, but instead on really stiff and straight vanes, which enable canying out 
fiberization in a way, that the material gets fiberized partly afready, when it gets drifted 
between the vanes. By means of this kind of stiff-structured vanes, it is possible to make 
sure also that the material to be fiberized wifl get forced through the screen unit suiroun- 
ding the secondaiy knife unit. This kind of fiberization is not in any way possible, when 
exploiting a solution according to US 2,448,849. at least when the intention is to fiberize 
paper and/or paper board based material. On the other hand, the solution according to the 
US patait in question is not evai meant for this kind of a purpose, because it has been 

stated in the very beginning of this document that the r-nnsfnirrion i n question relatea to 

rotor constructions for a wide variety of comminuting and mbdng operations. 

So, the applicant forwards thus an amended set of claims, in v»*ich the characterizing 
parts of the independent claims have been specified particulariy to those features descri- 
bed above. In this connection, however, the original dependent claims 3 and 8 have been 
ronoved and the rest of the original dependent claims have been reorganized as new 
claims 2-4 and 6-10 respectively. 



On grounds of the above, the applicant has thus every reason to look forward to 
ceiving a positive report regardii^ patentability. 

Tampere, on the 27th of April, 2005 
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